Characterization of small-molecular-mass guanine-nucleotide-binding regulatory proteins in insulin-secreting cells and PC12 cells.
The distribution of ras-related small-molecular-mass guanine-nucleotide-binding regulatory proteins (SMG) of two insulin-secreting cell lines, RINm5F and HIT-T15, and of a catecholamine-secreting cell line, PC12, have been studied using different techniques. About ten such proteins were detected by [32P]GTP binding after two-dimensional gel electrophoresis and transfer to nitrocellulose membranes. In insulin-secreting cells, rho protein(s) that cannot be detected with the GTP-binding technique were identified by ADP ribosylation with Clostridium botulinum C3 exoenzyme. After subcellular fractionation, SMG displayed specific distributions. The insulin-secreting cell line RINm5F and the catecholamine-secreting cell line PC12 expressed a similar set of these proteins with analogous localization. [32P]GTP binding analysis revealed that at least seven SMG were associated with the secretory granule enriched fraction of RINm5F cells and with the fraction containing dense secretory granules from PC12 cells, proteins of 27 (pI 5.4), 23 (pI 6.8) and 25 kDa (pI 6.7) being the most abundant. These proteins were present in a highly purified granule fraction of a solid rat insulinoma. The 23 kDa (pI 6.8) and 25 kDa (pI 6.7) proteins, but not the protein migrating at 27 kDa (pI 5.4), were detected in the corresponding fraction from HIT-T15 cells. A monoclonal antibody directed against smg25A/rab3A recognized the SMG in secretory granules migrating at 25 kDa (pI 6.7) and 27 kDa (pI 5.4). This antibody also revealed the presence of such protein(s) in homogenates of rat pancreatic islets. During stimulation of insulin secretion of either intact or permeabilized cells, there was no detectable redistribution to the cytosol or to the plasma membrane of the major proteins located on secretory granules. In view of the invariable presence of at least two of the SMG in granules of secretory cells, these proteins are good candidates for regulation of hormone secretion.